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ABSTRACT
Lu, Jing M.S., Purdue University, August 2016. Comparison analysis of the Codex
Standard and U.S. Regulation in Infant Formula Safety Purdue Polytechnic
Institute. Major Professor: Chad Laux.
The primary goal of this thesis is to compare the Codex Standard 72-1981
and the U.S. Code of Federal Regulation Title 21,part 107 (U.S. Regulation) to
explore the advantages and disadvantages of each regulation. Both of the
regulations are infant formula safety regulations. The researcher adopted qualitative
research methods of comparative study and interviewing. The comparative study
generated the themes for interview questions. Then, the researcher interviewed the
subject matter professionals from academia and private sector to evaluate the
similarities and differences of the two regulations. Based on the results, the two
regulations share similarities in many rules. Both of the regulations are good but
there are subjects that can be improved.

1

CHAPTER 1. INTRODUCTION
This chapter contains a fundamental overview of this research project and
associated thesis paper. The introduction provides the background of the research,
scope of the research, the significance of the study, research question, as well as
assumption, limitation and delimitation.

1.1 Significance
Food safety is critical to public. Two centuries ago, the majority of food were
produced by the sources nearby consumes (Kent, 2015). The consumers were able to
hold the food producers accountable because of the short distance between
consumers and producers (Kent, 2015). This local produce and local consume
pattern has been changed through international food trade (Kent, 2015).
Concurrently, food safety has become an international issue through global trading
and outsourced manufacturing (Buzby & Unnevehr, 2003). Among all the food
safety issues, this research particularly focuses on infant formula. Infant formula is
one of the primary food sources to infants, who are in the particularly vulnerable
human group. Infants are especially vulnerable to foodborne illness because their
immune systems are too weak to fight off foodborne illness (Food Safety for Moms
to Be: Once Baby Arrives, n.d,). In 2010, the Chinese government adopted a Codex
infant formula regulation framework to mitigate the infant formula safety issues in
China. The researcher sought to research the Codex framework and the U.S. infant
formula regulation framework. The insights contained in this research may be used
establish a foundation for studying emerging Chinese infant formula regulation for
the improvement of the food safety in the Chinese infant formula industry.
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1.2 Background
During recent years, the Chinese food safety problems have become
widespread in domestic and international newspaper headlines. Reported problem
products have included a wide range of food products, including pork, beef,
dumplings, and infant formula. Chinese food safety levels have a significant impact
worldwide. The Chinese population is over 1.3 billion and is expected to reach 1.4
billion in 2050 (Riley, 2004). The impact travels through the world by international
trades. For example, according to Time, in 2008, at least 10 people in Japan fall
sick because the dumplings they had were contaminated (Masters, 2008). Those
poisoned dumplings were imported from a Chinese food manufacturer (Masters,
2008).
In 2008, a melamine-tainted infant formula scandal not only aroused
concerns from Chinese customers about the safety of infant formula, but also
revealed the weak regulatory framework of the Chinese food industry. Several
Chinese diary companies including Sanlu (Ji, Wong, Cai, & Liu, 2014), a dairy
giant, added melamine to infant formula to increase the protein count for less cost.
However, melamine (C3H6N6) is an organic base and a trimer of cyanamide that is
often used for non-food industrial purposes (Ji, Wong, Cai, & Liu, 2014). The rich
nitrogen in melamine can fool protein level tests (Lim, 2013). The poisoned infant
formula led to at least six deaths and around 300,000 babies were diagnosed with
subsequent urinary aliments (Chen, 2009). The infant formula scandal developed
into a general baby food industry and diary industry crisis (Chen, 2009). The
scandal caused Chinese consumers to lose confidence of the domestic infant formula
and regulation system. Chines consumers now try to find alternative ways to
purchase infant formula globally particularly with foreign infant formula brands
(Wong, 2013). Chinese parents would rather pay expensive premiums to stock up
foreigner infant formula (United States Department of Agriculture [USDA], 2013).
For example, due to a significant number of consumers purchase the imported infant
formulas in Hong Kong, Hong Kong enforced each air passengers may not carry

3
more than two 2-lb tins of infant formula to solve the shortage of infant formula
there since 2010 (USDA, 2013).
In 2010, the Chinese government established the State Council Food Safety
Commission to strengthen ministerial coordination and streamline government food
safety supervision (Meador & Jie, 2013). A National Food Safety Standard Infant
Formula (GB 10765 2010) was released the following year. The standard refers to
the Codex Standard 72-1981(Revision 2007) (Part A of the Standard for Infant
Formulas for Special Medical Purposes Intended for Infants), established by Codex
Alimentarius Commission (National Standards on Food Safety of P.R. China, 2010).
The Codex Standard 72-1981 is abbreviated to Codex Standard in this research.
According to ”China’s baby formula market” from USDA (2013), five of the top 10
selling infant formula brands in China were foreign companies: Mead Johnson,
Nestle, International Nutrition Co., Wyeth and Abbott, at a total account of 34
percent of the sales in the Chinese infant formula market (USDA, 2013). Both of
Mead Johnson and Abbott are U.S. infant formula manufacturers. This
demonstrates that Chinese customers show high confidence in U.S. infant formula
quality.

1.3 Statement of Purpose
The purpose of this research was to study the frameworks of Codex Standard
and the U.S. Code of Federal Regulations Title 21, part 107 (U.S. Regulation) and
analyze the strengths and weakness of each. For countries, which are considering
adopting or constructing their own food safety regulations, this research provides
insight of in comparing the two frameworks. The researcher adopted a comparative
study between the U.S. Regulation and Codex Standard. In addition, the researcher
conducted a qualitative research approach, interviewing subject matter professionals
to understand the benefits and drawbacks of theses regulation frameworks.
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1.4 Research Question
The main questions central to this research are:
• What are the similarities and differences between the U.S. Regulation and
Codex Standard?
• What are the strengths and weakness of the U.S. Regulation and Codex
Standard?

1.5 Assumptions
The assumptions for this research include:
• The participants in the interviews were able to provide subject-matter
expertise on their opinions.
• The participants reviewed all the materials provided to them.
• The sample size of the research participants was sufficient.
• The methodologies used in the research were appropriate for participants’
responses.

1.6 Limitations
The limitations for this study include:
• This research only studied products identified in U.S. infant formula
regulations.
• The qualitative aspect of this research was interpreted by the authors
academic preparation.
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• The validation of this research was established from a literature review,
information from the U.S. Food and Drug Administrative, interview results of
infant formula researchers and professionals in infant formula industry.

1.7 Delimitations
The delimitations for this research include:
• The study was descriptive and qualitative.
• Interviews were conducted with infant formula researchers and professionals in
the infant formula industry.

1.8 Summary
This chapter provided the background, significance, research question,
assumptions, limitations, delimitation, and other information for the research
project. The next chapter provides a review of the literature relevant to the U.S.
Regulation and the Codex Standard.
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CHAPTER 2. REVIEW OF RELEVANT LITERATURE
This literature review provides a background for this study. This chapter
includes the background of the Chinese dairy industry, the background of U.S. dairy
industry, infant formula regulatory frameworks, how regulations impact food safety,
how standards impact food safety, and how food safety impacts international food
trade.

2.1 Background of Chinese Dairy Industry
China’s dairy consumption rate was one of lowest levels in the world in 1995
(Xiu & Klein, 2010). The Chinese government plays an active role in promoting
children’s consumption of milk, especially through school milk programs (Pei,
Tandon, Alldrick Giorgi, Huang & Yang, 2011). From 1995 to 2008, the average
annual growth rate of China’s consumption of dairy products was 15% (Pei et al.,
2011). According to Lu and Zong (2008; Xiu & Klein, 2010), China’s per capital
consumption of dairy products increased from 8 kilograms to 25 kilograms between
1996 and 2006. Even though Chinese government has made significant progress, Lu
and Zong (2008; Xiu & Klein, 2010) indicate that the per capital consumption rate
is significantly less than the world average of 80 kilograms, and developed countries
average of 200 kilograms. In the United States, average is 260 kilograms per person
(Xiu & Klein, 2010).
To meet a significant boost in milk product consumption, the Chinese
government launched and supported various programs including: financial incentives
to farms and lower rate loans to processing operators (Pei et al., 2011). As a result,
the number of farm holdings and number of dairy processing enterprises have both
doubled, from around 3000 in 2003 to around 6500 in 2008, and 355 in 1998 to
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above 700 in 2007, according to Ministry of Agriculture of China (Pei et al., 2011).
The Chinese infant formula industry has around 130 domestic manufacturers
producing about 600,000 tons of infant formula annually (USDA, 2013). Besides the
growth in the domestic dairy sector, global dairy companies, such as Doanone and
Nestile have also expanded their investment in the Chinese dairy sector since the
1990s (Pei et al., 2011). For example, Fonterra, a New Zealand dairy company owns
43% share of Sanlu Group, a Chinese company (Yan, 2011).
The rapid expansion of the Chinese dairy sector has resulted in many food
safety problems, especially in the infant formula industry. In 2004, there were at
least 13 infants mortalities due to consuming fake infant formula lacking nutrients in
Fuyang, Anhui Province (Ji et al., 2014). Four years later, another infant formula
scandal, involving many famous Chinese infant formula brands, were found to have
high concentrations of melamine (Ji et al., 2014). According to official data released
by Chinese government, the product from Sanlu Group contained a maximum
4700mg/kg concentration of melamine, where 1.0 mg/kg is the safe upper limit (Ji
et al., 2014). In 2011, a milk producer found that its milk had abnormal high toxin
levels due to moldy cattle feed (Ji et al., 2014). The following year, a Chinese infant
formula producer recalled its products tainted with mercury (Ji et al., 2014). After
these infant formula safety scandals, 475 out of nearly 600 Chinese domestic
companies were forced to shut down, according to Teng Jiacai, the food
administration deputy director of China Food and Drug Administration (USDA,
2013).

2.2 U.S. Infant Formula in Chinese Infant Formula Market
Even though the Chinese infant formula industry faces significant challenges,
it is still growing (USDA, 2013). In 2012, the total sales of Chinese infant formula
sales increased by 25 percent and reached $12.55 billion (USDA, 2013). Most recent,
there are only five Chinese domestic companies listed as top ten sales infant
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formulas in China, three are U.S. companies and the other two are from Europe
(USDA, 2013). Mead Johnson shared 13 percent Chinese infant formula sales in
2012, first in the market (USDA, 2013). The flagship brand by Mean Johnson is
Enfami. Enfami takes a leading position in the growing market and is expected to
retain its position in China (USDA, 2013). Wyeth Nutritional is about 7 percent of
market sales. Wyeth is a research-driven healthcare company. It was bought by
Nestle in 2012 (USDA, 2013). Abbott Nutritional, a U.S. company specializes in
producing baby food, had 3 percent market sales in 2012 (USDA, 2013). Since 2008,
Abbott Nutritional has invested hundreds of millions of dollars to keep up with the
growth in the Chinese market (USDA, 2013).
In 2013, Mead Johnson, Wyeth, and Abbott Nutritional all increased their
retail prices, an unexpected phenomenon that caused a strong reaction from the
Chinese government (USDA, 2013). Those international brands raised their retail
price 1.5 times higher than Chinese domestic brands (USDA, 2013). Li Keqiang, the
Chinese Premier, pointed out that the customers confidence level to the domestic
products led in crisis, as international brands command a majority part of the
infant formula market (USDA, 2013). The Chinese government conducted
investigations into five international companies, including Mead Johnson, Wyeth,
and Abbott Nutrition, for antitrust and anti-monopoly violations (USDA, 2013).
The antitrust investigation lead to all of the companies to cooperated with Chinese
authorities request and have lowered their prices (USDA, 2013).

2.3 Background of U.S. Dairy Industry
Compared to the Chinese dairy industry, the U.S. dairy industry is advanced
and mature. From 2001 to 2009, the U.S. dairy industry went through a structural
change, becoming more concentrated (USDA, 2010). The total number of milk
production operations declined from about 97,000 in 2001 to 65,000 in 2009
(Overview of the United States Dairy Industry, 2010). However, the number of large
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sized operations with more than 500 head of milk cows increased (USDA, 2010).
Meanwhile, small operations experienced a significant decline of about 35%, or
33,000 total operations (USDA, 2010).
Even though milk production consolidated, total milk production increased
from above 165,000 million pounds in 2001 to around 190,000 million pounds in
2009 (Overview of the United States Dairy Industry, 2010). In 2012, total milk
production was above 200 billion pounds; compared to 2011, or 1.8 percent higher
(Cessna, 2013). The number of milk cows increased by 0.4 percent and daily milk
per cows rose by 1.4 percent (Cessna, 2013).
The infant formula industry holds a critical sector in the U.S. dairy industry.
Most infant formulations in the U.S. market are milk-based with around 76 percent
of total dollar sales in 2004, and 80 percent in 2008. According to Nielsen Company
(Oliveira, Smallwood, & Elizabeth, 2011), overall sales were around $3.5 billion in
the U.S. infant formula market in 2007. The huge market is concentrated among
three major manufacturers (Oliveira et al., 2011). In 2008, Abbott, Mead Johnson,
and Nestle accounted for 43 percent, 40 percent and 15 percent of all infant formula
sales separately (Oliveira, Smallwood, & Elizabeth, 2011); Two percent is left for all
other competitors. Soy-based formulations are the second popular choice with 17
percent sales in 2004, declining to 14 percent in 2008 (Oliveira, Smallwood, &
Elizabeth, 2011). The primary form of infant formula in the U.S. is powder: sales of
liquid concentration infant formula fell from 20% in 2004 to 10% in 2008 (Oliveira,
Smallwood, & Elizabeth, 2011). Ready-to-feed infant formula decreased from 9% to
7% during the same period (Oliveira, Smallwood, & Elizabeth, 2011). It is very
likely that powder formulation is price competitive, which plays a critical role in
infant formula growth (Oliveira, Smallwood, & Elizabeth, 2011).
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2.4 Global Infant Formula Regulatory Framework
In 1963, the Food and Agriculture Organization of the United Nations and
the World Health Organization established the Codex Alimentarius Commission to
develop non-binding food safety guidelines (Kent, 2011). According to Kent (2011):
The primary mission of the Codex Alimentarius Commission is to
protect health of the consumers and ensure fair trade practices in the
food trade and promote coordination of all food standards work
undertaken by international governmental and non-governmental
organizations. (p.99)
The Codex Alimentarius Commission members covers 150 countries and
benefits approximately 97% of the world population (Dawson, 1995). Codex
developed food standards that may be utilized by governments to harmonize and
coordinate all international food standards (Dawson, 1995). Codex provides
well-recognized guidelines for the food industry for preparing safe food products to
export and avoid violating other countries’ regulations (Dawson, 1995). If Codex
standards can be used to harmonize all food standards and legal requirements, food
producers may be confident that their food is regarded as safe internationally
(Dawson, 1995). At the same time, food officials have faced food control issues
(Dawson, 1995). Furthermore, in a global view, Codex standards facilitate
international food trade by easing unnecessary trade barriers and rules (Dawson,
1995).
In 1976, the Commission approved a Codex Standard for Infant Formula at
its 11th session. The standard was coded as CODEX STAN 72-1981 (Kent, 2011).
The requirements for infant formula ingredients in the standard are widely accepted
around the world (Kent, 2011). The Codex Standard contains a list of nutrients,
ingredients, and rules of quality control measures (Kent, 2015). The standard was
published in 1981 and the core statement of the infant formula ingredients remains
the same except a few modifications in food additives, labeling, and vitamin amount
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requirements (Kent, 2011). The Codex Standard works as recommendations, a
voluntary guideline, not as a binding law (Kent, 2015). The Codex Standard is
widely accepted around the world and considered as a minimum regulation by
allowing flexibility in the variety of infant formula (Kent, 2015).
In 1981, the World Heath Assembly adopted the International Code of
Marketing of Breast-milk Substitutes as react to concerns over the ways of
promoting infant formula (Kent, 2015). The International Baby Food Acton
Network, a non-governmental organization with large network around the world,
plays a critical role in implementing the Code. There are many countries complied
part or all of the Code in their laws (Kent, 2015). The Codex Alimentarius
Commission provides recommendations of infant formula safety to the counties
around the world (Kent, 2015). Codex Standard is part of the recommendations
(Kent, 2015). For countries do not have their specific binding laws or regulations in
infant formula safety, most of them accept the recommendations from Code (Kent,
2015). The Codex recommendations and the Code constitute the governance
framework for infant formula safety in the global level (Kent, 2015).

2.5 U.S. Infant Formula Regulation Framework
In the United States, ensuring food safety to customers is achieved by
federal, state, and local agencies (Johnson, 2014). At the federal level, the Food and
Drug Administration (FDA) and the US Department of Agriculture (USDA) share
responsibility for safe food supply (Johnson, 2014). The role of the FDA is to
”ensure that all domestic and imported food products, except for most meats and
poultry, are safe, nutritious, wholesome, and accurately labeled” (Johnson, 2014
p.4). Infant formula is under the FDA’s jurisdiction. According to Kent (2011):
The Federal Food, Drug, and Cosmetic Act defines infant formula in
Tile 21, Section 321(z) of the United States Code (Infant Formula Act).
It is a food that purports to be or is represented for special dietary use
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solely as a food for infants by reason of its stimulation of human milk or
its suitability as a complete or partial substitute for human milk (p.141).
Section 350a of the Federal Food, Drug, and Cosmetic Act (Infant Formula
Act) provides detailed requirements about quality factors, manufacturing
regulations, and testing and recording procedures (Kent, 2011). Section 350a also
sets out the requirements of minimum and maximum amount limits of infant
formula nutrients (Kent, 2011). The nutrient table is harmonized with the nutrient
table in Codex Infant Formula Standard (Kent, 2011). All infant formula
manufactures and distributors that conduct interstate business in the U.S. have to
comply with the Infant Formula Act (FDA, 2012).
The FDA’s regulations ensure the implementation of the Infant Formula Act
(FDA, 2012). All of the FDAs infant formula regulations are written in The United
States Code of Federal Regulation Title 21 (FDA, 2012).
FDA published infant formula regulations under the authority endowed by
the Infant Formula Act (FDA, 2012). The United States Code of Federal
Regulation Title 21, Part 106 clearly identifies infant formula manufacturers quality
control procedures (Kent, 2011); records and reports; and submission rule (FDA,
2012). Part 107 in Title 21 of the regulation specifies the final product nutrient
requirements, labeling of infant formula, recalls, terms and conditions for exempt
infant formula (Kent, 2011; FDA, 2012).

2.6 China Dairy Regulation Framework
The Chinese government’s ambition and determination for improving food
safety was continued. According to the Chinese Dairy Association, estimated
financial loss due to the 2008 melamine infant formula incident cost at least $2.8
billion (Lu & Tao, 2009). Chinese consumers have demanded tighter food safety
regulations and increased supervision. In response, the Chinese government
implemented a comprehensive and regulatory reform in the food safety area (Pei et
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al., 2011). In 2009, the Chinese legislature enforced Food Safety Law of the People’s
Republic of China and People’s Republic of China Food Safety Law Implementation
Rules (Ji et al., 2014). The following year, the National Food Safety Standard Good
Manufacturing Practice for Powdered Formulae for Infants and Young Children (GB
23790 -2010) and National Food Safety Standard Infant Formula (GB 10765- 2010)
were enacted (Ji et al., 2014). In 2012, the government released the National Food
Safety Standards of Special Medical Use Infant Formula Rules (GB 25596 2010) (Ji
et al., 2014). These new laws restructured outdated food safety regulations,
institutionally fragmented with decentralized responsibilities taken by several
ministries together (Pei et al., 2011).
A sound food safety legal management system may guarantee food safety at
the national level (Jia & Jukes, 2013). In 2010, China’s State Council formed a food
safety commission for the national level under the 2009 food safety law (Pei et al.,
2011). The purpose of the commission was to coordinate a new food safety
supervision mechanism (Pei et al., 2011). There are three vice premiers and 15
ministerial level officials represent 15 food safety related departments, including the
Ministry of Health (MOH), the Ministry of Agriculture (MOA), the Administration
of Quality Supervision, Inspection and Quarantine Department (AQSIQ), and the
State Food and Drug Administration Department (SFDA) (Jia & Jukes, 2013).
Before 2013, in Chinas food safety system, the MOH regulated the uniform national
standards dealing with food safety (Pei et al., 2011). And the MOA, AQSIQ, IAC
and SFDA are in charge of edible agriculture products, food producing, food
circulation and food consumption respectively (Jia & Jukes, 2013). However, the
decentralize system has left room for gaps in the food safety supervision system (Jia
& Jukes, 2013). In 2013, the State Council formed the China Food and Drug
Administration (CFDA), a ministerial level agency, to strengthen the vertical
integration of food safety regulation system. The CFDA absorbs all the
responsibilities and powers that were previously divided among MOA, AQSIQ, IAC,
and SFDA (USDA, 2013). 17 departments in the CFDA work to develop laws and
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regulations, conduct food safety inspection audits, organize incident response
mechanisms other food, and medicine related regulation, monitoring and control
(USDA, 2013).

2.7 How Regulations Impact Food Safety
During the past few years, the number of public regulations have increased
to protect food safety (Perito & Hammoudi, 2012). There are four main types of
public regulations:
1. Judicial regulations that prevents food safety incidents.
2. Procedural regulation that deals with food traceability.
3. Regulations of final product safety.
4. Control and inspection (Perito & Hammoudi, 2012).
The European Commission Guideline (EC-IAC) identifies a total of 32
possible food safety impacts of regulation (Ragona & Mazzocchi, 2008). Based on
the EC-IAC, Ragona, and Mazzocchi (2008) simplified and concluded nine
categories of impacts of a food safety regulation.
1. Public health and security.
2. Food safety regulations impact how consumers choose food.
3. International trade and third countries.
4. Competitive of companies.
5. Business administration and operation.
6. Encourage companies to advance their innovation level.
7. Public sector.
8. Environmental impacts.
9. Residual category: macro economic impacts, labor market impact, and
distributional effects.
The first potential impact category is public health and security. The
primary purpose of food safety regulation is to protect the public health and reduce
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the food caused illnesses (Ragona & Mazzocchi, 2008). Health benefits can be
measured by cost-of-illness, willing-to-pay, and other methods usually adopting a
social accounting matrix (Ragona & Mazzocchi, 2008). Second, food safety
regulations impact how consumers choose food (Ragona & Mazzocchi, 2008). New
or modified food safety regulation may change food prices, final product quality, and
the availability of food varieties (Ragona & Mazzocchi, 2008). Ultimately, the
impact can lead to shaping consumer’s eating choices and consumption habits
(Department, 2008). Eventually, consumer household welfare is influenced by food
consumption habits (Ragona & Mazzocchi, 2008). A third food safety impact
category is international trade and third countries. The third countries economy
and international trade are affected by newly released measurements or regulations
(Ragona & Mazzocchi, 2008). Food safety regulation also affects competition of
companies (Ragona & Mazzocchi, 2008). New or modified national measures play
critical roles on both domestic and foreign companies competition (Ragona &
Mazzocchi, 2008). In domestic competition, the companies may lock onto market
barriers, which may lead to oligopolies or monopolies (Ragona & Mazzocchi, 2008).
Implementing a new regulation may impact business administration and operation,
which is concluded as the fifth category (Ragona & Mazzocchi, 2008). To comply
with regulations, company production and administrative costs are increased
(Ragona & Mazzocchi, 2008). For example, the FDA, the European Commission
and the Codex Commission all support that the total nitrogen count multiplied by
6.255-6.257 determines infant formula protein level (Koletzko & Shamir, 2006).
However, the International Dairy Federation claims that the protein content should
be determined with a factor of 6.38 (Koletzko & Shamir, 2006). It is estimated that
the changing of the factor from 6.38 to 6.25 would cost the dairy industry in the
Europe to loss $96 million (Koletzko & Shamir, 2006). Although regulations
generate benefits, it would be difficult to accurately assess the benefits such as
customer retention, product shelf life, and increasing market share (Ragona &
Mazzocchi, 2008). The sixth impact category is innovation. Regulations may
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encourage companies to advance their innovation level (Ragona & Mazzocchi, 2008).
However, regulations could build up constraints to technology research (Ragona &
Mazzocchi, 2008). Ragona and Mazzocchi (2008) conclude that few researchers
notice that food safety standards and regualtions have impact on public sector ; for
example, enforcement of standards or regulations (Ragona & Mazzocchi, 2008). The
impact on enviroment is the eighth category. Food safety regulations have
environmental impacts through modifications in food processing systems, for
example, labeling requirements and measurement limitations (Ragona & Mazzocchi,
2008). A final category is a residual category, which contains various impacts.
There are three sub-categories: macro economic impacts, labor market impact, and
distributional effects (Ragona & Mazzocchi, 2008).

2.8 Summary
The literature review chapter introduced the backgrounds of Chinese dairy
industry and the U.S. dairy industry, the Chinese infant formula market, Codex
infant formula regulation, and the infant formula regulation framework in China
and the U.S. This chapter illustrates that the Chinese dairy industry and the U.S.
dairy industry are on different levels. In the Chinese infant formula market, the U.S.
brands account for a substantial market share. Both of the Codex Standard and the
U.S. Infant Formula Regulation framework have not been made significant
modifications after released. The Chinese framework has been through tremendous
reforms in the past few years to ensure infant formula quality.

17

CHAPTER 3. FRAMEWORK AND METHODOLOGY
This chapter covers the methods, including research framework, qualitative
research biases, research methodology, study environment, processes for approvals,
data collection and data analysis. The methodologies and frameworks applied in
this research were used for two levels of data collections and data analysis:
comparative study and interview surveys.

3.1 Theoretical Framework
The researcher adopted the grounded theory as a qualitative strategy for this
study. The grounded theory is a strategy that allows researchers to extract
generalized theories of an interaction grounded in the opinions of participants
(Creswell, 2009). The establishing theory process involves several data collection
stages, data refinement, and interrelationship among themes of data (Charmaz,
2006; Strauss and Corbin, 1990, 1998; Creswell, 2009). Grounded theory has two
primary characteristics: the researcher needs to compare data with emerging
categories constantly and sample different groups of participants to expand
comparison level of information (Creswell, 2009).
The researcher utilized inductive process as a theory of this research.
Inductive process involves collecting raw data from interviews, analyzing to generate
broad patterns and posing generalized theory (Creswell, 2009). The logic of this
approach contains five steps: gathering information, asking open-ended questions,
analyzing data and filter data into categories and themes, looking for broad
generalizations, and posting finalized generalizations (Creswell, 2009).
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Figure 3.1.: The Inductive Logic of Research in a Qualitative Study (Creswell, 2009,
p.63)
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3.2 Research Bias
This research was an interpretative research. Therefore, the research involved
the researcher’s ethical and personal related issues into the study process, including
gender, personal background, culture, and socioeconomic (Creswell, 2009).
In this research, besides conducting literature review, the researcher provided
her interpretation of the differences and similarities of Codex Standard and the U.S.
Regulation as the first level data to generate interview question themes.
The interview questions were established according to the researcher’s
understanding of the comparative study. Moreover, research participants were
selected by the researcher’s interest through snowball sampling technique.

Figure 3.2.: Research Bias
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3.3 Research Participants
The researcher adopted an existing framework to choose participants. In the
research conducted by Cherry, Mohr, Lindsay, Diez-Gonzalez, Hueston, and
Sampedr (2014), they targeted survey participants in the government, private sector
and academic sections to analyze their knowledge of food safety risks and perceived
implementation in Latin America and the Caribbean.In addition, government, food
producers, and academia should cooperate together and carry out their roles to
build a sustainable food safety mechanism (Lupien, 2007). The researcher’s initial
goal was to have interviewee from government, the private sector, and academia.
However, due to limited resources and time frame, the researcher was not able to
interview participants from government agencies. The researcher collected data
from interview participants from academia and private sector.
The interview participants were selected by snowball sampling technique. It
is a contact tracing technique that one individual provides all other individuals
contact information who were associated with a particular event (Sadler, Lee, Lim,
& Fullerton, 2010). The snowball sampling strategy recognizes an individual, who
holds the required characteristics, as a ”seed” and use the individuals personal
networking to identify other participants with a multistage process (Sadler et al.,
2010). In this research, the seed individual was a professor, whose primary research
area is nutrition science.
The researcher collected data from three interviewees from academia and
another three interviewees from private sector. All of the interviewees are from the
U.S. The researcher selected interview participants based on two criteria: his or her
work field and working experiences. The interview participants from academia are
experienced researchers in the infant formula. They all have at least a master degree
in the areas relating to infant formula study. In addition, they have dedicated
themselves in the infant formula research for at least fifteen years.
The interviewees from private sector are middle to upper managers. Their
work is directly related to infant formula regulatory affairs in an infant formula
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manufacturer. Two of them are especially responsible for ensuring the products to
meet the U.S. Regulation.
Due to confidential and security reason, the researcher is only allowed to
describe the research sites without disclosing the names of the organizations.
One of the academic institutions is a public research university, located in the
southern U.S. The institution has a medical school with a pediatrics department.
The interviewee serves as director of clinical research in the department.
One of the academic interviewees works in a hospital located in the Middle
West in the U.S. The hospital provides pediatrics medical service. The interviewee
is a professor, a board certified neonatologist, and a pediatrics. The interviewee has
completed several clinical trails in infant nutrition.
Another academic interviewee works as the chair of department of pediatrics
in a teaching hospital, which is located on the east coast of the U.S. The hospital is
one of best-ranked hospitals nation wide. The interviewee is also a professor of
pediatrics in a medical school. The medical school is located on the east coast as
well. The medical school has top rankings for many programs and pediatrics is one
of them.
All of the private sector interviewees are from a global infant formula
manufacturer. The company is located in the U.S. and sells its product worldwide.
China is one of its major markets. The brand is among the best sellers in Chinese
infant formula market.
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Table 3.1: Interview Participants
Interviewees

Work Area

Organizations

No. 1

Academia

A public research university.

No. 2

Academia

A hospital located in the Middle West.

No. 3

Academia

A teaching,hospital located on the east coast;
A medical school on the east coast.

No. 4

Private sector A global infant formula manufacturer.

No. 5

Private sector A global infant formula manufacturer.

No. 6

Private sector A global infant formula manufacturer.

3.4 Approvals
The following sections provide the information about approvals to permit the
research.

3.4.1 Institutional Review Board Approvals
It is necessary for a qualitative research to obtain approval to protect
participants’ welfare, privacy, and safety. The researcher obtained the approvals of
Institutional Review Board from Purdue University before conducting the
interviews.

3.4.2 Organizational Approvals
In the study, the researcher contacted participants directly to obtain their
permission. All of the participants have high-level positions in their working
organizations. Therefore, none of the interviewees had to obtain organizational
approvals from their supervisors or managers.
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3.5 Methodology
To generate reliable final results, the researcher adopted a methodology with
validated methodology components, which are already applied in the previous
researches. There were two levels of data collection in this research. This first level
was the comparative study. The goal of this section was to conduct a qualitative
comparative analysis and discuss the differences and similarities between Codex
Standard and the U.S. Regulation. The results of the comparatives study generated
the themes for developing the interview questions, which were used to bring the
second level of data collection. The interview data were analyzed to provide the
final results for the research.

Figure 3.3.: Methodology Process

3.5.1 Comparative Study
In the comparative study section, the researcher adopted a directed
approach, which is described as utilizing existing models, theories, frameworks, or
categories to organize and frame the collected data (Elo & Kyngas, 2008; Hsieh &
Shannon, 2005). The methodology applied in the comparative study is called social
construction (Ingram, Schneider &Deleon, 2007):
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[H]elps explain why public policy, which can have such a positive effect
on society, sometimes-and often deliberately-fails in its nominal
purposes, fails to solve important public problems, perpetuates injustice,
fails to support institutions, and produces an unequal citizenship, which
results in future policy change (p. 93).
The entirety social construction framework, which includes the past and
current policy designs, social context, and future policy design, is out of the scope of
this research. However, the “past and current policy designs” component of the
framework was used. According to Ingram and Schneider (1990), policy design
provides characteristics for analyzing policy standards. The authors continued,
“policy design refers to giving form or providing a blueprint for a concrete response
to a need or a problem” (Ingram & Schneider, 1990, p. 71). The characteristics of
the policy design include problem definition, allocation of benefits and burdens,
rules, tools, and causal logic (Ingram et al., 2007, p. 96). “Problem definition” is
the ultimate goal that needed to be reached (Ingram et al., 2007). “Allocation of
benefits and burdens” analysis identifies who get benefits from the regulations and
those who get burdens (Ingram et al., 2007). The rules are defined as conditions,
such as requirements, specifications, and procedures to enforced on the stakeholders
involved in the supply chain (Ingram & Schneider, 1990, p. 72). Tools in this
comparative study are described as instruments “intends to motivate implementing
agencies and target populations to make decision and take actions consistent with
policy objectives” (Ingram & Schneider, 1990, p. 72). The causal logic is described
as the “cause and effect logic connecting means to end” (Ingram et al., 2007, p. 97).
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Figure 3.4.: Social Construction Framework (Ingram, Schneider, & Deleon, 2007, p.
96)

3.5.2 Design Themes and Questions
Throughout the comparative study, the researcher organized and compared
Codex Standard and the U.S. Regulation by the five characteristics in the “past and
current policy designs” of social construction. The characteristics are used as draft
interview themes. Then, the researcher refined the themes with the comparative
study results to match the purpose of this research.
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3.5.3 Pilot Study
The primary purpose of pilot study was to validate the interview questions
and collect suggestions to refine the interview question. The researcher sent out an
initial contact email to the potential interview participants. After interview
participants confirmed to engage in this research, the researcher sent the interview
questions to the interviewees and schedule a time for phone interviews.

3.5.4 Final Interviews Process
The final interview process is very similar to the pilot interview process.
First, the researcher emailed the participants with the interview questions and the
results of comparative study. Then the researcher conducted phone interviews with
the participants. The researcher recorded the conversations to collect data.

3.6 Results of Comparative Study
Problem definition In the study, “problem definition” is translated as the
ultimate goals of releasing the regulations. The intention of releasing the Codex
Standard is to provide a guideline for infant formula manufacturers to ensure
quality. In addition, the Codex Standard harmonizes the international infant
formula trade because it is widely recognized by the majority countries and areas in
the world. The U.S. regulation was established as a general rule for the U.S. infant
formula manufactures to follow in order to produce safe product to infants. Hence,
the goal of the U.S. regulation is to protect infants.
Allocation of benefits and burdens
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Table 3.2: Allocation of benefits and burdens to supply chain stakeholders
Stakeholders Codex Standard

The U.S. Regulation

Manufacturers

Benefited/Burden

Benefited/Burden

Retailers

Benefited

Benefited

Consumers

Benefited

Benefited

FDA

NA

Burden

This section of analysis discussed the impacts of implementing the Codex
Standard and the U.S. Regulation through the supply chain. The primary
stakeholders for both of the regulations are manufacturers, retailers and consumers.
In addition, the FDA is a major stakeholder included in the U.S. Regulation.
Starting with the infant formula manufacturers. Both of the regulations set
up well-defined rules for amounts of each type of nutrition, labeling rules and other
rules for subjects, which are important to protect infants. Those rules add
significant extra costs for the infant formula manufactures to comply the
regulations. The types of costs include but are not limited to lab test costs, quality
inspection costs, and research costs. However, an infant formula manufacture, which
always produces reliable products, will gain the trust from the customers in a long
term. Trust is a form of intangible asset to the company and will be a generator for
profits. Therefore, complying with the regulations is both of benefited and burden
to infant formula manufactures.
The retailers, who sell the infant formula products, benefited from the
implementation of the regulations. For both the regulation, the infant formula
manufactures have to ensure the quality of the products before sending them to
retailers. In addition, he U.S. regulation requires the manufacturers to have a recall
mechanism. The U.S. FDA does inspection for infant formula quality and has the
power to require unqualified infant formula to be recalled. Those rules protect the
retailers from losing business and profits by selling the flawed products.
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The customers can be categorized as the parents who buy the infant formulas
and the infants who consume the products. Most of the parents do not have the
professional knowledge in infant formula quality. With the regulations, parents are
able to have ease of mind. Even without professional knowledge, parents can choose
the products regarding the price differences and brand differences instead of major
quality differences. For the infants, the regulations play critical role in guaranteeing
the infant formula provide all of necessarily nutrition with correct amount. Both the
categories of the consumers benefited from the regulations.
Rules
The requirements and rules for final infant formula product fall into the
definition of rules. The Table 3.3 shows the topics covered in each regulation. The
Table 3.4, 3.5 and 3.6 illustrate the differences of the nutrient, vitamin and minerals
rules respectively.

Table 3.3: Sections in the rules
The U.S. regulation

Codex Standard

General Provisions (definitions)

Scope and Description

Labeling

Labeling

Nutrient rules

Essential composition and
quality factors

Exempt Infant Formula

Not addressed

Infant Formula Recalls

Not addressed

Not addressed

Food additives

Not addressed

Contaminants

Not addressed

Hygiene

Not addressed

Packaging

Not addressed

Fill of container
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Both of the regulations cover the definition section of applications, labeling
rules, and nutrient rules. Besides the nutrient rules, the Codex Standard set rules
for contaminants, hygiene, packing, and fill of container. On the other hand, the
U.S. Regulation introduced the rules for exempt infant formula and infant formula
recall process.

Table 3.4: Comparisons of Nutrition
Nutrition

The U.S. Regulation

Codex Standard

Minimum

Maximum

Not

Not

addressed

addressed

Protein level

1.8g/100 kcal

4.5g/100 kcal 1.8g/100 kcal

3g/100 kcal

Fat

3.3g/100 kcal

6g/100 kcal

6g/100 kcal

Linoleic

300mg/100kcal

Energy level

Not

Minimum

Maximum

60kcal/100ml

70kcal/100ml

4.4g/100 kcal
300mg/100kcal

addressed
AlphaLinoleic

Carbohydrates

Not

Not

addressed

addressed

Not

Not

addressed

addressed

GUL1400 mg/
100 kcal

50mg/100kcal

Not
addressed

9g/100kcal

14g/100kcal

There are few items addressed in Codex Standard but not in the U.S.
Regulation, and vice versa. For example, there are rules for energy level, alpha
linoleic, carbohydrates and selenium in Codex Standard, but not in the U.S.
Regulation. Inositol is only addressed in the U.S. Regulation. . The gaps of protein
level, fat, linoleic in the nutrition rules are relative small. In Codex Standard, it sets
guidance upper level (GUL) for linoleic as maximum value. In the U.S. Regulation,
it does not address the maximum value or GUL value for linoleic.
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Table 3.5: Comparisons of Vitamins
Vitamins

Vitamin A

Vitamin D

Vitamin E

Thiamine

The U.S. Regulation

Codex Standard

Minimum

Maximum Minimum

250 IUs

750 IUs

40 IUs

0.7 IUs

40g/100kcal

100 IUs

60 ugREˆ10/

180ugREˆ10/

100 kcal

100 kcal

1ugREˆ11/

2.5ugREˆ11/

100 kcal

100 kcal

Not

0.5 mg - TEˆ12/ Not

addressed

100 kcal

Not

60g / 100kcal

addressed
Riboflavin

60g/100kcal

Not

35g/100kcal

Not

80g/100kcal

0.15g/100kcal

Not

35g/100kcal

250g/100kcal

Not

0.1g/100kcal

4g/100kcal

Not

300g/100 kcal

Not

10g /100kcal

1.5mg/100kcal

Not

400g/100kcal

8mg/100kcal

Not

1.5mg/100kcal

4mg/ 100kcal

Not

Not
addressed

10mg/100kcal

addressed
Inositol

Not

addressed

addressed
Vitamin C

Not

addressed

addressed
Biotin

Not

addressed

addressed
Pantothenic acid 300g/100kcal

Not

addressed

addressed
Folic acid

Not

addressed

addressed
Niacin

Not

addressed

addressed
Vitamin B12

addressed

addressed

addressed
Vitamin B6

Maximum

Not
addressed

Not

Not

Not

addressed

addressed

addressed

• Vitamin A 1 ug RE = 3.33 IU Vitamin A = 1 ug all-trans retinol
• Vitamin D Calciferol. 1 ug calciferol = 40 IU Vitamin D
• Vitamin E 1 mg - TEˆ12/100 kcal = 1mg d- alpha - tocopherol
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From Table 3.5, the researcher found that all of the vitamins are addressed in
both of the regulations with one exception. Inositol is only addressed in the U.S.
Regulation, not in Codex Standard. Vitamin A and vitamin D have minimum and
maximum rules in both regulations. All other vitamins do not have maximum rules.
For vitamin A, vitamin D, and vitamin E, the U.S. Regulation adopts international
unit (IU) as a measurement. Codex Standard uses different units like REˆ11 /100
kcal as measurements. The two regulations do not share any identical rule for
vitamin levels.
In Table 3.6, selenium, myo-inositol, L-carnitine, and taurine are only
addressed in Codex Standard. It is notable that the minimum level of manganese in
the U.S. Regulation is 4 times more than the value in Codex Standard. The
minimum level of copper in the U.S. Regulation is almost twice of the value in
Codex Standard.Codex Standard provides a more comprehensive rule for maximum
levels with GUL than the U.S. Regulation. For example, the GUL for calcium,
phosohorus, and magnesium are addressed in Codex Standard. But the U.S.
Regulation does not include maximum values or GUL for those minerals.
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Table 3.6: Comparisons of Minerals
Minerals

Calcium

Phosohorus

Magnesium

The U.S. Regulation

Codex Standard

Minimum

Maximum

Minimum

Maximum

60mg/100

Not

50mg/100

GUL 140 mg/

kcal

addressed

kcal

100kcal

30mg/100

Not

25mg/100

GUL 100 mg/

kcal

addressed

kcal

100kcal

6mg/100kcal

Not

5mg/100 kcal

addressed
Iron

Zinc

100kcal

0.15mg/100

3.0mg/

0.45mg/100

Not

kcal

100 kcal

kcal

addressed

5g

Not

5g

addressed
Manganese

5g/100 kcal

Not

60 g/100 kcal

Not

1g/100 kcal

5g/100 kcal

GUL 1.5 mg/
100kcal

35g/100 kcal

addressed
Iodine

GUL 1.5 mg/
100kcal

addressed
Copper

GUL 15 mg/

GUL 120 mg/
100kcal

75g/100 kcal 10g/100 kcal

GUL 60 mg/
100kcal

Potassium

Chloride

80mg/100

200mg/

60mg/100

180mg/100

kcal

100 kcal

kcal

kcal

50mg/100 kcal

160mg/100 kcal

55mg/100 kcal

150mg/
100 kcal

Selenium

Myo-Inositol

L-Carnitine

Taurine

Not

Not

addressed

addressed

Not

Not

addressed

addressed

Not

Not

addressed

addressed

Not

Not

Not

addressed

addressed

addressed

1 g/100 kcal

GUL 9 mg/
100 kcal

4mg/100 kcal

GUL 40 mg/
100kcal

1.2mg/100 kcal

Not
addressed
12mg/100 kcal
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Tools
In the Codex Standard, it did not introduce any information or rules
regarding to tools. However, the U.S. Regulation describes two tools, which includes
the Infant Formula Act and the FDA.
Causal logic
For this research, the causes were explained as the rules in the regulations
and the effects were the interpreted as the outcomes of complying the rules. In the
Table 3.7 and Table 3.8.
Table 3.7: Codex Standard causal logic
Cause

Effect
The infant formula should contain the listed compositions

Essential composition
within the limited ranges in the regulation. The compositions
and quality factor
are critical for infants healthy and growth.
Food additives

Guidelines for the amounts of possible food additives.
The labels need to provides essential information, which

Labels

includes the name of the food, list of ingredients, nutrition
value, storage instruction, direction for use and other
relative information, to customers.

Packaging

Adequate packaging rule for the manufacturers.

Contaminants

Avoid health harms.

Hygiene

Avoid food safety issues.

Fill of container

Ensure the products are ready-to-eat form.
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Table 3.8: My caption
Cause

Effect
The infant formula should contain the listed compositions within

Nutrition
the limited ranges in the regulation. The compositions are critical
requirements
for infants healthy and growth.
Labels with the adequate and sufficient information.
Labeling

The direction for use illustrates the storage and sterilization guides.
Correct labels prevent mistakes and harms in preparation and
application.
The rules for exemptions clarify the intentions of distribution and the
use for the exempted infant formulas. The exempted infant formula

Exemptions

should be distributed for commercial or charitable purpose and
labeled for use by infants who have inborn errors or low birth weight,
or who otherwise have medical or dietary problems.

Infant

Course of actions for FDA and infant formula manufacturers when

formula recalls infant formulas are found did not meet the U.S. Regulation.

3.7 Pilot Study Process and Results
The researcher established interview questions themes based on the
comparative study. First, in the “problem definition” section, the researcher
discussed the releasing purpose for Codex Standard and the U.S. Regulation.
Therefore, the interview question theme is “the releasing purposes of the two
regulations”. Second, the “allocation of benefits and burdens” section discussed the
impacts of implementing the Codex Standard and the U.S. Regulation through the
supply chain. The theme came from the section is straightforward: the allocation of
benefits and burdens of infant formula supply chain by complying the two
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regulations. Third, the researcher compared the specific rules in both regulations.
The theme is “the comparison of rules and requirements for infant formula
product”. Forth, the “tools” section generated the theme: the role of FDA and
Federal Food, Drug and Cosmetic Act (Infant Formula Act). Fifth, in the “causal
logic” section, the interview question theme built from this section is “the rules only
addressed in one of the two regulation”. According to the five themes, the
researcher constructed the interview questions as below.
Interview question theme 1: Releasing purposes of the two regulations.
What is the purpose for U.S. to release the regulation? What is the purpose
of Codex Standard release? What are same goals that U.S. regulation and Codex
Standards aim at? What are the differences in goals?
Interview question theme 2: The allocation of benefits and burdens of infant
formula supply chain by complying the two regulations.
What are the benefits and burdens of supply chain stakeholders to comply
the U.S. regulation? What are the benefits and burdens of supply chain
stakeholders to comply the Codex Standard?
Interview question theme 3: The comparison of rules and requirements for
infant formula product.
How do the nutrition differences impact the quality differences of infant
formula? Will the differences impact infant health?
Codex Standard contains optional ingredients standards. Do the optional
ingredients standards impact infant formula quality? How do they affect?
Codex Standard provides requirements for food additives. Do the food
additives standards impact infant formula quality? How do they affect?
Interview question theme 4: The role of FDA and Federal Food, Drug and
Cosmetic Act.
The U.S. regulation introduced Federal Food, Drug and Cosmetic Act and
Federal Food and Drug Administration (FDA) as instruments to implement the
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regulation. How do the Federal Food, Drug and Cosmetic Act and FDA play their
roles in enforcing the regulation?
Interview question theme 5: Importance of the rules only addressed in one of
the two regulations.
Do you think there are differences in the labeling regulation between Codex
Standard and the U.S. Regulation?
In Codex Standard, it provides the standard regulation for contaminants
(pesticide residues and lead). Do you think the regulation provide clear guide? How
does the guide impact infant formula quality?
Does the packaging instruction in Codex Standard impact infant formula
safety? How?
How can infant formula exemption and recall mechanism in the U.S.
regulation protect infant formula safety?
According to the pilot interviews, the researcher was able to identify what
improvements need to be done with the interview questions. The researcher
documented the details in Table 3.9.
Table 3.9: Polit Study Results
Interview question theme 1 The last two questions are redundant
Interview question theme 2 Keep the questions concise.
Interview question theme 3

Replace ”requirements” to ”rules”.
Keep the questions concise.

Interview question theme 4 Wording changes.
Interview question theme 5 Combine related questions together.

Besides the questions for the five themes, there should be interview questions
for the participants to evaluate Codex Standard and the U.S. Regulation overall. By
answering those questions, the interviewees would have the opportunity to provide
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supplementary information not addressed in the previous questions. Therefore, the
researcher added another theme: overall comparison of the two regulations.

3.8 Revision to Interview Questions
Based on the pilot study results, the research modified the interview
questions to the final version.
Interview question theme 1: Releasing purposes of the two regulations.
1. What is the purpose of releasing each regulation?
2. What is the regulatory scope of each regulation?
Interview question theme 2: The allocation of benefits and burdens of infant
formula supply chain by complying the two regulations.
1. Who will be impacted by the regulations?
2. In the supply chain, who gets benefits and who gets disadvantages?
Interview question theme 3: The comparison of rules and requirements for
infant formula product.
1. How do the differences in regulations (composition section) impact the
quality of infant formula? Will the differences impact infant health?
2. According to the compositional requirements in the two regulations, do
they require different testing performances?
3. How do regulatory requirements serve to regulate infant formula quality?
Interview question theme 4: The role of FDA and Federal Food, Drug and
Cosmetic Act.
1. Whole does FDA play in regulating infant formula in the U.S.?
2. How do the Federal Food, Drug and Cosmetic Act (Infant Formula Act)
play its role in enforcing the regulation?
Interview question theme 5: Importance of the rules only addressed in one of
the two regulations.
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1. Besides nutrient content, the Codex also regulates food additives,
contaminants and hygiene, how do those requirements serve to ensure infant
formula quality?
2. The U.S. regulation provides hazard plans for recalling. What role does
the recalling process play in ensuring infant formula quality?
3. Why labeling requirement is important to infant formula regulation?
4. The Codex has requirements for packaging and fill of container. Why are
they important to infant formula safety?
Interview question theme 6: Overall comparison of the two regulations.
1. What are the advantages and disadvantages of each framework?
2. What could be the reasons to adopt one regulation over another one?

3.9 Data Analysis
To suit the ground theory strategy applied in this study, the researcher
adopted a research tip written by Creswell (2009) for data analyzing. The research
tip states that quantitative data analysis should include six steps as following:
organizing data, reading through the data, coding process, generating categories or
themes, and describing themes and interpreting the meaning of the data (Creswell,
2009). Figure 3.5 illustrates the process of data analysis.
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Figure 3.5.: Data Analysis Process

First, the researcher transcribed the interview recordings into text data to
analyze as raw data. The data analysis started with arranging the raw data in order
for the next step analysis. Then, the researcher obtained a general understanding of
all of the data by reading through the information. The third phase was conducting
detailed analysis with coding, which is organizing the data into segments of text
before define meaning to the data (Creswell, 2009). The researcher made a code
book (Figure 3.6), which was a excel table contained predetermined categories while
reading the transcripts. The researcher revisited the raw data with the
predetermined categories to determine if new categories were needed. In this step,
the researcher established interrelationships among the categories. At the final stage
of coding, the researcher assembled the data to the belonging categories for initial
analysis. The forth phrase was building descriptions of the categories. Then,
narrative passages were used to carry out the findings of the analysis. In the last
phase of data analysis, the researcher interpreted what lessons had been learned
from the data. The narrative passages were arranged into problem definition,
allocation of benefits and burdens, rules, tools, causal logic categories, and overall
comparison categories.

40

Table 3.10: Code Book

Themes

Interivew

Codes

Questions
Codex Standard:Protect infants.
Question 1
Theme 1

Harmonize trades. The U.S. Regulation:
Protect infants. Protect manufacturers.

Question 2

Codex Standard: left to the individual
country. The U.S. Regulation: U.S. market.

Question 1

The manufacturers and the consumers.

Theme 2
Question 2

Consumers get benefits. Mix of benefits
and burdens to manufacturers.

Question 1

No significant differences.
Codex uses GUL values.

Theme 3
Question 2

Tests are required for major changes in
compositions.

Question 3
Question 1
Theme 4

Guidance. Compositions rules.
Regulate. Backwards. Provide checking
balance.
Established,to protect infants.

Question 2

A start point of infant formula regulation.
Set up standards.
Ensure the formulas provide required

Question 1

nutrients to infants.
FDA monitors the subjects.

Theme 5
Question 2

Recall a tainted formula is essential for
protecting infants.

Question 3

Required. Inform consumers.

Question 4

Prevent infant formula from contamination.
Both regulations are good. FDA has limited

Question 1
Theme 6

power. Codex Standard has a overlapping
with another standard.

Question 2

WTO requirement.
A country does not have its own regulation.
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3.10 Reliability and Validity
Qualitative reliability means that the approach adopted in this research
consists with various researchers with various researches (Gibbs, 2007; Creswell,
2009). In this research, the researcher adopted two reliability procedures, which are
suitable for a qualitative research with only one coder. The first procedure was
making sure the transcripts did not contain major mistakes. The second procedure
was to avoid drifting of the definitions of codes and shifting meanings of codes
during coding process.
Qualitative validity was obtained by examining the accuracy of the results by
applying certain procedures (Creswell, 2009). The validity strategy applied in this
research was in triangulation, which means using different data sources to establish
justification for themes (Creswell, 2009). In this research, the categories were
developed based on two sources of data and reflect various perspectives from the
interviewees. The data sources included the comparative study results and the
interview surveys.The interview surveys reflected the opinions from academia and
private sector.

3.11 Summary
This chapter introduced the framework and methodologies applied in this
study. The researcher adopted ground theory as the framework. For the
methodology, the characteristics in policy design of social construction framework
were used for comparative study. The characteristics combined with the results of
comparative study provided data for the researcher to generate the interview
questions themes. The interview questions were validated with pilot studies. For
data analysis, the researcher analyzed the interview data through six steps to
generate the final results.
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CHAPTER 4. FINDINGS, RESULTS AND DISCUSSION.
This chapter covers the data analysis results from the interview surveys. The
results are categorized into problem definition, allocation of benefits and burdens,
rules, tools, casual logic, and overall comparison. The first five categories were from
social construction framework. The last category was draw from the pilot study
results of interviews.

4.1 Findings and Results
Problem definition
Both of the regulations serve to protect infants through ensuring all infant
formulas have adequate compositions. The U.S. Regulation also has the goal to
protect the U.S. infant formula manufacturers. Codex Standard ensures the product
come out and travel across the world be exported and imported. The U.S.
Regulation regulates all infant formula products on the U.S. market. The scope of
Codex Standard is left to the individual country.
Allocation of benefits and burdens
No differences for the U.S. regulation and Codex Standard. The major
players are the consumers and the manufactures. The consumers include infants and
parents. The whole regulations are intended to protect infants. The regulations
ensure parents money spent on infant formula is worthy. To comply with the
regulations, the manufactures invested resources in both of the research and
development side and manufacturing quality side. Those investments are considered
as burdens for the manufactures. The manufactures get benefits by building
credibility and consumer trust of the product quality.
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Rules
The composition differences are narrow and do not result in the difference in
the quality of infant formulas. Codex Standard involves GUL values, but not for the
U.S. Regulation. Often, the GUL values are used as maximum amounts when a
nutrient does not have a declared maximum value. In the U.S. Regulation, few
nutrients have a declared maximum value with no guidance for maximum amounts.
In general, the two regulations do not require different test performances. In the
U.S., the formula must be tested in clinical trails if it is very different from the
existing products. The FDA justifies the numbers of trials. If the compositional
changes are only for purpose of advertising, then no tests are required for the infant
formulas. Both of the regulations have improved the quality of infant formula in
general because they provide guidance for the necessary compositions for infants to
grow healthy.
Tools
The FDA monitors the compositions of formulas are sold. But FDA has no
power to prevent a company from putting ingredients formula on the market. FDA
does not approve infant formulas. The FDA approves the nutrient ranges that need
to be included. The Infant Formula Act was enforced 1980s and ended up with
products that contained very low content of chlorides. The company scientists did
not think chloride was essential for infants. Many babies developed hypernatremia
after consuming the infant formula with low chloride level. The manufacturers had
to pay a fine. Many small infant formula manufactures shut down after the incident.
The Infant formula Act ensures situations like the chloride incident would never
happen again.
Causal logic
The food additives are not essential nutrients and therefore their absence
does not mean the infants will suffer deficiency. Codex Standard outlines an actual
table for additives. The U.S. FDA does not necessary have that table in the U.S.
Regulation. Because when the manufacturers register a product within FDA, or
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send a notification to the FDA, the manufactures will provide information of all
ingredients. The European Union enforced the table of contaminants to be included
in Codex Standard. In the U.S., the rules for food additives, hygiene and
preparation process must be in some kind supporting documents.
The FDA monitors the compositions of the formula sold on the supermarket
uses the recalling mechanism. If the FDA finds some nutrients or contaminants too
high, they tell the company to take the formula off the shelf. The ability to recall a
tainted formula is essential to protecting infants from formulas that do not meet
regulatory specifications. The recalling is to make the products appropriate to
protect the infants. Each infant formula manufacturer needs to have a hazard plan
in place for manufacturing their products. Most often, the manufacturers
voluntarily recall the product. The manufacturers notify the agency and let FDA
know about the plan to recall product and work on agency with the communication
plan and recall plan itself.
Labeling is important so that providers can see at a glance at least a
minimum set of standard nutrient ingredients. From the manufacturing point of
view, labeling is important because all food products in the U.S. have to include a
nutrition label. From a consumer point of view, labels for any food product are
intended to inform the consumers not only what is in that product, but also
providing them with the ability to compare with other products. Labeling is good
for the public. The 21 CFR 107 provides the rules for labeling specifically for infant
formula. The general food labeling rules are in 21 CFR 101.9. The infant formula
manufacturers would default to comply with them. The Codex Standard may try to
be more rounded in more of the areas because it is a rule for many other countries.
In the U.S. Regulation framework, the packaging and fill of container
requirements are under the Federal Food, Drug and Cosmetic Act (Infant Formula
Act). When the manufacturers do product notification, they will include the details
on the packaging used for that specific product. The packaging and fill of container
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requirements prevent infant formula from contamination from the materials used in
the packaging.
Overall comparison
Both of regulations are good, because they protect infants from receiving bad
products. The disadvantage of the U.S. Regulation is that the FDA has very
minimum power in the regulatory aspect. There are so many players involved, the
power gets diluted in what can be done. And sometimes the consumer is the loser.
Codex Standard is for 0-12 month infants. And there is another Codex Standard for
infant formula that starts at 6 months and goes through either 24 months or 36
months. There does not need to be a separate standard for any population between
0-12 months. If you are country do not have regulations on your own. Then you will
adopt Codex Standard. Codex Standard serves as a rule for countries do not have
their own rules. The costs of adopting Codex Standard are lower than adopting the
U.S. Regulation framework. The World Trade Organization (WTO) enforces its
members to sign agreements in safety measure and safety regulation. If you follow
the standards acknowledged by WTO, namely Codex, you are automatically
considered to sealing your obligation to the agreement.

4.2 Discussion
Through the research process, the researcher found that it was very difficult
to find a professional, whose working experiences or knowledge cover all subjects of
infant formula nutrition compositions, Codex Standard and the U.S. Regulation.
For example, only one of the interviewees from academia provided insights for
questions regarding to advantages and disadvantages of Codex Standard because
the interviewee participated several Codex Commission meetings.
From the research results, there are many similarities shared by the U.S.
Regulation and Codex Standard. Especially, the differences among nutrition
compositions, vitamin rules, and mineral rules are not significant enough to impact
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the quality of infant formula. The U.S. professionals always participate Codex
Commission meetings to make sure the differences between the two regulations are
not substantial. Some of the subjects not listed in the U.S. CFR Part 107 in Title
21, like labeling, food additives, and packaging, are addressed in other volumes,
according to the interviewees. Codex Standard tries to cover more subjects than the
U.S. Regulation because it is used in many countries. Without knowing if an
individual country has specific rules for labeling and food additives and other
important subjects, it is safe to cover as many subjects as possible that are critical
to infant formula quality.
Most of the differences between the U.S. Regulation and Codex Standard are
due to the inherent nature differences of the two regulations. The U.S. Regulation
serves as a mandatory corporate governance regulation, while Codex Standard is an
international voluntary framework. For example, the U.S. Regulation was released
with a purpose to protect the manufacturers. Moreover, the U.S. Regulation
includes Infant Formula Act and the FDA as tools to ensure the U.S. Regulations is
properly implemented in the infant formula industry. For the countries that adopted
Codex Standard, how to ensure the implementations and supervision of Codex
Standard is left to the individual countries’ legislation.

4.3 Summary
This chapter is a summary of the interview results. In the discussion section,
the researcher discussed the primary similarities and differences between the U.S.
Regulation and Codex Standard with information draw from the interview data.
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CHAPTER 5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions
Both of the U.S. Regulation and Codex Standard are released to protect
infants. As a global voluntary standard, Codex Standard also aims to harmonize
infant formula trade. The U.S. Regulation, besides the primary purpose, plays a
role in protecting the U.S. infant formula manufacturers as well.
According to the interview results, the two regulations share similarities in
allocation of benefits and burdens, and rules. The differences do not result in
quality differences in final products.
For tools, the U.S. Regulation has Infant Formula Act and the FDA to
ensure the implementation and supervision of the U.S. Regulation. Codex Standard,
as a voluntary standard, does not include any tools. Although the power of FDA is
limited, having a supervision mechanism is considered as an advantage of the U.S.
Regulation.
In the causal logic, the subjects like food additives, contaminants, hygiene,
and labeling, which are not covered in the U.S. Regulation. Codex Standard is more
rounded than the U.S. Regulation. Codex Standard does not have hazard plan for
recalling, which is covered in the U.S. Regulation. This can be considered as a
advantage of the U.S. Regulation.
For a country without its own infant formula regulation, it is more feasible to
adopt Codex Standard than the U.S. Regulation. In addition, if the country is a
member of WTO, then adopting Codex Standard will qualify the country with
meeting the requirement from WTO. However, the country needs to come up with a
comprehensive legislation mechanism to ensure the implementation of the regulation
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framework. The country may study the mechanism applied in the U.S. to adopt the
advantages of the U.S. Regulation and avoid the disadvantages as well.

5.2 Recommendations
Due to time constrains, the researcher only interviewed the subject matter
professionals in the U.S. To further study the topic, the study can be extended to
interview subject matter professionals who work in academia and private sector in a
country that adopts the Codex Standard Framework. This will help to explain the
reasons for a country to choose the Codex Standard framework and the evolutions
of adopting the framework.
Another level of data can be added to the study is to interview professionals
work in supervision agencies in the U.S. and a country adopts the Codex Standard
framework. The opinions from the supervision agencies can explain how a
supervision mechanism ensures the regulations to be implemented into every
segment in the infant formula supply chain. The interview results can also provide
data about the strengths and weakness in each regulation framework.
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